The aim of this study was to evaluate the in vitro activity of the essential oil extracted from Origanum vulgare against sixteen Candida species isolates. Standard strains tested comprised C. albicans (ATCC strains 44858, 4053, 18804 and 3691), C. parapsilosis (ATCC 22019), C. krusei (ATCC 34135), C. lusitaniae (ATCC 34449) and C. dubliniensis (ATCC MY646). Six Candida albicans isolates from the vaginal mucous membrane of female dogs, one isolate from the cutaneous tegument of a dog and one isolate of a capuchin monkey were tested in parallel. A broth microdilution technique (CLSI) was used, and the inoculum concentration was adjusted to 5 x 10 6 CFU mL -1 . The essential oil was obtained by hydrodistillation in a Clevenger apparatus and analyzed by gas chromatography. 
INTRODUCTION
Candidiasis is a mycosis caused by different Candida species, which can promote superficial and systemic opportunist diseases around the world (8, 13, 19, 20) . The presence of geriatric domestic animals and immunosuppressed patients, who are more susceptible to fungal infections, has increased the incidence of candidiasis (8, 18, 20) . The increasing clinical importance of mycoses in veterinary medicine in addition to the emergence of more severe presentations prompts to the development of new diagnostic procedures and treatments (11, 13, 18, 19) .
Most antifungals currently available for the treatment of different clinical forms of this disease have limitations that
hinder their use, which makes the search for safe, efficient antimycotic products or molecules necessary (3, 11, 15, 24, 25) . concentrations and also show antimicrobial activity (1, 2, 4, 5, 11, 12, 14, 21, 22, 23, 29) .
Oregano has antioxidant properties and exhibits antimicrobial activity against bacteria and fungi (1, 2, 5, 6, 9, 14, 17). Some studies suggest that oregano exerts a therapeutic effect when administered to rats experimentally infected with (4, 10) . The effects of oregano essential oil on yeasts of medical importance such as Candida albicans isolated from human patients have also been studied (7, 11, 16) . However, data concerning the impact of essential oils on yeasts of the genus Candida isolated from the vaginal mucous membrane of female dogs and other animals with a diagnosis of candidiasis are scarce to date.
The aim of the current investigation was to study the antimicrobial activities of Origanum vulgare essential oil on
Candida species in order to evaluate its use as a therapy.
MATERIALS AND METHODS

Plant material
Oregano samples (dried leaves from Chile) were purchased from a commercial supplier (Torrenueva Vascos Ltda., Uruguay, tnueva@adinet.uy), which provided a botanical identification certificate.
The moisture content was determined to be 9.7g/100g on a dry basis, and the yield of essential oil (EO) in raw material was 1.282 mL (mL EO/100g of oregano).
Essential oil
Dried oregano leaves were submitted to hydrodistillation for 4 h using a Clevenger apparatus modified according to Brazilian Pharmacopeia IV (1988). After extraction, the oil was dried in anhydrous sodium sulfate, filtered, concentrated under ultrapure N 2 and stored in amber flasks at 4ºC (30). buffer and phosphate-buffered saline (PBS) were from Sigma.
Chemicals
Chromatographic analysis
Origanum essential oil was analyzed in a gas 
Antimicrobial activity
Candida species isolates
Six Candida albicans isolates from the vaginal mucous membrane of female dogs, one isolate from the cutaneous tegument of a dog and one isolate from the cutaneous tegument 
Inoculum preparation
Fungal inoculums were prepared from overnight culture found values between 0.28 and 1.27 mg mL -1 for bacteria and from 0.65 to 1.27 mg mL -1 for fungi, which are similar to the values found in our study (7, 16) .
STATISTICAL ANALYSIS
MICs and MFCs of different
Chromatographic analysis of oregano essential oil revealed the presence of 4-terpineol, γ-terpinene, thymol and carvacrol among its main constituents. The concentration of phenolic monoterpenes was high as compared to those of the other compounds present in the oil (Table 2 , Fig. 2 ). Some monoterpenes and sesquiterpenes could be responsible for the susceptibility of the isolates tested to this essential oil, since the antifungal activity of this oil has been attributed to thymol, carvacrol and eugenol (6, 7, 14, 29) .
According to some studies, the composition, quality and content of essential oils present in plants are subject to great variation and are influenced by diverse factors such as the geographical and climatic conditions as well as the conditions used for culture, drying and storage (3, 9, 12, 17) .
Inhibition of microorganisms by essential oils seems to rely on different mechanisms of action (2, 14, 26, 27, 28) .
Toxic effects on membrane structure and function have been generally used to explain the antimicrobial action of essential oils and their monoterpenoid compounds (12, 26, 27) .
Some studies suggest that the antimicrobial action of essential oils can be a consequence of a negative effect on enzymes, including those involved in the production of energy and synthesis of structural components of the microorganism, in addition to destruction or inactivation of genetic material (14, 28) .
Phenolic compounds present in essential oils may disturb membrane-embedded proteins and inhibit cellular respiration.
Also, alterations in the ion transport processes of the cell membrane and modifications in the activity of calcium channels can cause an increase in cell permeability and consequent release of vital intracellular constituents (28) . 
